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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an actinic ray-curable resin 
capable of producing the resin with a reduced amount of a halogen catalyst or the like, or even 
with a non-halogen catalyst, and capable of producing the resin suitable for a resist, excellent in 
basic properties and having widely improved properties such as tenacity, and to provide an 
actinic ray-curable resin composition. 

SOLUTION: The method for manufacturing an actinic ray-curable resin comprises reacting a 
hydroxy-containing modified epoxyacrylate compound (A) with an acid anhydride (B). The 
compound (A) is obtained by reacting a bifunctional epoxy resin (a1), a monocarboxylic acid (a2) 
having a (meth) acryloyl group and a dicarboxylic acid (a3) including a dicarboxylic acid having a 
(meth)acryloyl group with each other at specific ratios in the presence of a catalyst. Further, a 
resin composition containing the actinic ray-curable resin (I) and an epoxy compound (II). 
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o, ooo^bi^ ^y^f i/y^ftw^ 20 

*-?2, 5 0 0-4 0, 0 0 0<D$mfoX**>Z>^bi>m 

[0 0 4 8] JEKl* WIE^*A'=¥-il»Wtffl»IIB ( I ) 

=¥-i^^SMi (I) *^X7^7K^^/>3£i:RU?U» 
5, (II) «rtWR*Jcff«ES-fr^rt^ 

[0 0 4 9] x,f^^^ (ID aitf* 30 
uy-/u^e>BWS^fc3i2K^'>»BB. 7xy-yu77 

/P^r tK ^ ->«J)B-^-^ 7^l/V77^ /He # ^ > ffi 
«B, *<D{&1f4 aytm^tf^isffiffiteX^tf^^ffi 

m&mfzz. t#x%z> 0 

[0050] m^tf^-fit^m an «u m&xi>2 

^ z^/u^-jMK^S«JIB&A«iOH^i 0 011 
g&I^LT, 5-3 0 0tt«lfBi:*6tSH^ff4L<, 
t£frXi> 10-10 OfiaSRttt^teH^JwS* L so 
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[0 0 5 1] *»M«>»*«:a*a/jr^ttBt?. 
[0 0 5 2] 3i2K^'>«ftiEaI9Ji LTfi, «*.tf. T 

\Z S =*L7$* *s{£&m t ^*/U =¥ tS!»flB * o * A* 

[0053] *»Wo=*^^-il»*{l:l!»/IBiaj«4fc^ 
fi, **HIBW«cj:9«t4rtT5>l, JUteMttftk * 

[0 0 5 4] %£<frM*ftU£ LTtt, #«05feS«Mtt 

^->7t h7xyy, ^^y^^y >fcj;t;-<yy'7x 
^<y/>f/p$AS»7/u^/k tr* (4- 

^y-OT/U^r/P^— r/K 2 — t 

/w^n tT7l-7^y >\ i-fcKp^>5/^o^i//U7 
oi^/u^K^, 2, 4, 6-h!i^f;u^y^/i/^7 
x/ -f/U*;*^ ^7j-^r-> h\ 2-^/U-l- [4- 

(y^vu^^r) ^m^/u] - 2-^e/i^y /r/n/O- 

1, 2— <y^-2-^f/i/7$ y-i- (4 
^^yy^xn^/u) y 1 x rirh^x;/^, 

2, 2 — is* 2 — y ^=-/uTir h7xyy, 
2, 2 - 2-7x=/U7ir l>7xyy, 
l, 1 pp7t h7xyyf(D7ir Yv^j > 

2-^ f/U7> f>7^y 2-xf/U7yh7^r 

y^, 2-^— >ty^7 N /h7^/^ i->7d 

D7>h7^y>, 2 — T/P ;7y h7^y l/^flZTls 
h7*S>M. 2, 4 ^/U^ariJ-V- hy, 2, 

4-v?xf/uft^fyhy, 2-^npft^fyh 
>\ 2, yyo fcVu^Th^^ b^mn^**-* 

^Y^m. 7th7x;yi?/W^-;K ^Ov^/U 

[0055] Tti^nfeSJ^fffitii, mn, 
-tomtmmia&&to<Dfm& 1 0 oiiawir 

0. 2-3 OfiSa5t/«C5«5ffl-efc!?, »^L<I12- 

-«*> ^> ^ - fl£JL± t fi«L« bfrffl^:it)t't 
[0 0 5 6] *»W^i^/w^-j|»Bfta!l!Ba*»fc 



(9) 
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^- K isJ^/l'T^S^/U (y ?) D U>— K 

^y^-zu^ (y^) 7^yi/-F, i/^uy?}) a 

^ (^^) 7^ilU-h, tfym^uy^y 3-/1^ 

r^yu-K ^pei/y^ya-/^ (y 

7^yi/-h x hy/pei/^yn-;^ (y?) r 
^yi/-K ^y^ofi/y^y^-/^ (y^) 
yi^-h, h y^fn-^p^y-/ (y 7^yu 

— K hy^fp-yu/PA'yhy (y*) 7^yu- 

K ^>-*^y *y h-/H-y (^) 7^yi/-K 20 
^^y^y v—fr'r h7 (^^) 7^yu-K v 

* y h-zUy 1 h7 y u- K i> 

-<>^3iy ^ y (y y u- k ^ 

-O-^^y ^ y j.-/^^-^ (y ^) r yi/-K b 
V* (2- (y*) y n^/U**->;iL?vW) ^ye/ 
r*u— K*f£> (y^) r^ijD^^ittt**/^ 

-S;#Si»i:tKp^r'>7^ (y 7^u 

-h^co^ey-, h y -£fcte^n£JLLtf>#y ^ 
=ztf*is (y*) T^yu— K S #9 30 

7^yu-K [)i/^7^yu-h^ 
[0 0 5 7] *J8Mt?li. »«B*r*flW-«±-CO«*ab 

[0 0 5 8] «-««»Ji:LTH, «x.tf, y^/l^^vu 

* u >fc ^^)»#»«fb**« ;tpy/uy, 40 
irny/uy^^oirn y/u^i ; ^^vu 
bsi'teXiDjj/UYf h— /HB ; S8xf/K gttt 
r^/K -fen y/U^TiTT 1 — K ^f/Utpy/^Tir 

[0059] fttrfEcoj: 5**«*tt^k***5i:t//*fc 
/^-»mtffi»»lifiK»OH«?»i 0 0«*ttfc*frL so 
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T5-3 0 0fiaSfUt<f5«SH^#*U<. ct^S^L 

< f±i 0-20 oMffifcfcsttB-ekSo 
[0 0 6 0] i»B!fka[«lBlftril4fc(j: 

[0061] *«w^a.*/u*-iiiwka#i»iaj**b 

' *Lfc*rias-T?#* 0 LTfi, Mjfctf, ^yv 

[0 0 6 2] 5 tt % mi-Ms 

am* y m. x*». *tt*i», **Mft*>rta\ msi«c 

**»^3fe* 4f«r»Wi-5 fc<0-e*>6 0 
[0 0 6 3] ^^/u^-|«Ofig»3fe«4: LXIt K^j* 

7 >y". fSiE7K^^>'^ 3riry>7>:7\ ^/^7 
[0 06 4] 

60 

[0065] mrnm 1 

^7jc hi) * y y h»l 5 3. 6&t. t KD^'>xf/i/ 
7^yu-h92. 8«£ffc&3K 10 0ttvN-7x 

^^/WL^jS (;)c8S i: ItKR t © fflfi ^ f /Mb) & 

5B#fyWf ofco ZCOm. I^iilll 8 2mgKOH/ 
y y ^/u^-^yPTir^- K 2 0 OflSSrAix, 4^7? 

»x^py8 5 0) 7 5 2Sl$Sr**DU fi^*±»J4: 
LT^-f Ko^y >iasSr*D^.fe«. 7^y/l/gfl4 4 
fflJt h y y^-yu**y^> 2«4:«lDL, 

1 2 Ottl 2^HJi^7 i /HtRiCartTo 
/Co C^Nf, m<D&ffil*0. 3mgKOH/g, 
•>Sttt4 1, 0 0 0 g/eqt^ot W v 



(10) 
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M'Ul/tfy ^-/^y >f/i,x-T/urtr- V 4 6 
6. 3«5i:. x h7 t Ko*7jc7^yU»3 7 9«PS:*D 

mmtm (xn r«^Mij:6 3. 

4mgKOH/g (WK^M9 0. 2mgKO 
H/g) T'fcofc. 

[0066] mmm 2 

»fi«i tHi-j»3s«^ m* by > y * hS76. 
8&t. <<>*^y xy h-/uhy/^ y u- h (7*^ 

il=119. 9mgKOH/g) 18 7. 2gR£tt& 10 
1(18 5mgKOH/gT'fcofc u ^l::^^!:^ 

/u#/i*tr h-/ur-fex- h 2 0 osk*a*u ^y7^/p 

i33. 2^<?:, fl/7^/Pi3 3. 2^|52r, fc # ^^^ 

^^bfii«^i8xtvpy8 5 0) 7 5 295 
SrSaiDU I*«Jb#liLW KD^yyiMM 
fcft, 7^J);Uitl7 2. 8^5^, hy7x^*77 
-f ^295&8&&DU ^**?*:#5i^**Sfe. 12 0tT 20 
1 2B*NJ:n*^/WfcRj£*tTofco £OH*. 3R(Z>BHiflitt 
O.lmgKOH/g, x^.>at|J3 5, OOOg 
/e qt'fco^ ^<D^ xf/^/l/t'h-^Ttf- 
h5 1 1. 4§Ri:, f h7t K n 4ffi7K ^ /I'ffie 4 0 4. 
895^*D^L. 1 0 O^-CSWMKJCS^T. 3i^/uapf— 

JMflMbSEWllRlKK (X2) 4r»fc 0 r^«fliS«<o®e« 

«6 3. OmgKOH/g (W1^M9 0. 0 
mgKOH/g) "CifcoTCo 

[0 0 6 7] Hffiffll 3 
**6W 1 i IH— *»3SB^, «SzK h ]) * V y 1 5 30 
3. 6&t, 'Of^yxy h-^bVTfy u- h 

(7X^Sttll9. 9mgKOH/g) 3 7 4. 4gR£ 
tt&^K 10 0tTvN-7x^r/Ute)$ (7X1^S^M 
*tti<0Bfl«3.*7vWt) Sr5B*M?Tofc 0 £<0B^ ^ 
*ttll8 5mgKOH/gtfcofc 0 C ^dx^/i. 
#;Uh:' h-/UTi?^r- H 2 0 OgfS&AtU $^trt'^^ 
xy-/l/Flx^i/fi(Jig (x^i/Sf 171 ;*B 
*^^*<k*Xj^^tt«3itf^oV8 3 0) 6 8 4 
SBSrSSaoU M&m±Mt tt^>f Kcz^y^lffl^D 
;tfc&. Ti7 yyugfi 7 2. 8ffit, h!J7xx;Wt^ 40 

-ci 2B$B3i^7 L /Hbsi^SrtTofc 0 ztDttf, %k<Dmm 

liO.lmgKOH/g, x^^tli2 9 t 000 
g/eqt'fcot ^r^^, xf/u^/ut'H/UTtr 
-h 5 84. 9gfl<t, x h7 t K * tek :7 * 7U& 4 4 
6. 63$£2JD*L, 1 0 0 < CT*5Bf^^^ii'T, ai^/u 
*-j»«Hka«HI»* (X3) Sr^fco 
BHffifi6 3. OmgKOH/g (»JBH?K^Kflli 9 
0. 0m.gKOH/g) T*>ofc 0 

[0 0 6 8] 50 
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-b 2 0 0i$t, **7kt°ny y y h^8 7. 2fiJ£. t 
Kp^r->xfy>7^!il/-h9 2. 8 ttSrftii^ 10 
0X,X^-7^*rMkffi& (*KSi:Sl*tti:^IIH» 

^xr/Wt) *5B*BflfTofc 0 C^0#. S^HHBtti 1 

8. lmgKOH/gtfcof: (#Mg@7g#<Dffi«fi 2 
49. 3mgKOH/g) Q ^ ^iC-f y 7 9 

9. 6&k, /UF^# (:x#* 

7 1 ;^0^^y^bfItft^±lx^ 
0^8 3 0) 4 7 8. 8gf5<!:, 3, 3' , 5, 5' 
h7^f^-4, 4' - \*-7x.=./Ui??t— n 

/vt Ky yiitx^WbLt^^f h7>f/ut'7x 

-yU^zczK^r^W^ (^^-y^fil 8 5 ; Jftftv^/U 
f^filxt'3-hYX4 0 0 0) 2 2 2«54r«S*DU 

U a«Srf!fc#i&^.*dS€), 12 0tT*12*1x7f 
/MbEf&fcfrofc. ^<on. I^WIIlO.lmgKO 
H/g, ^**->S*ttl 9, OOOg/eqTfco 
fc 0 ^£>^ /u^/ut' h-/>7tf - h 3 6 7. 9 
Ut. SMc=">*»2 0 0. 8gf5£#D*i. 10 0tt'5 

#nns«*-fr-c. ^^-mmmmmmm (X4) 

4r#fc 0 r.(DWre®fg^llHffi«5 9. 5mgKOH/g 
{ffiffimMft<OWtffi8 5. OmgKOH/g) "Cfco 

[0069] nmms 

mmm 1 £ H-n«as«ir % h y ^ y ^ 1 5 
3. 6%t^ s<>?^y *y Y—^vyr? y u— \* 

(*»Sffill9. 9mgKOH/g) 3 7 4. 4g|$£- 
tt&^K 1 0 0tTvN-7x7>f/H^J5 (7k^g£S* 
*»£^MI«:r.*x/Mt) *5B*RBfTofc 0 Z<Dm. X 
^Mfi8 5mgKOH/gffcofc e CCO^i^^^/U 
^^t^h— /U7tf- h 3 8 7gfl<b, n^*f-V>> 
^^v»3 sttSrAi-u *^^7kjRtr^7*y— /ua 

ffl3csK^S/«HB (^-^12 1 0 \*L&*<<>*ik 
*Ii»a*tt«x^p>EXA- 7 0 1 5) 8 4 0 

>2ffl«rj6*DL. S«4rBfc#ii^*^f 5> i20tt*l 

0.9mgKOH/g, x^^i|J2 2, OOOg 
/ e q T*£>o/c 0 ^(D^. ^^/u^7/Uh* h— yurirx— 
h 4 8 6gR«i: x rh7t Kn*S7k:7*/W&4 9 OflSSriD 

i o otT-sB^rasiS^^-c, ^^-wmtm 

mmm (X5) «r»fc. C^»BS««B*^BHiifi«:6 
2. OmgKOH/g W@^HI8 8. Omg 
KOH/g) T-feo3t 0 
[0 0 7 0] Jt«W 1 
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8 ; *B*4>*<k¥i:m»&£tiM^V*v>'8 5 
0) 3 7 6ffi«rf±£3K «**Jh#Jfc LTW Kp^^ 
>-0. 5g&£*D;Lfctg. !)/i/Sl 4 4SS<b, h y 

1 2 Otfl 2B#Bfl3i^7 L /MbSlC*rffofc 0 wtf) 
0#, MfltO.SmgKOH/g, isK^^aili 
3 8, 6 0 0 g/eqT'fccto xf/^/>t' 
h-^Tirx- h 2 2 9. 2 SB t . 7" h 7 fc: Kp feK^ 
^/^16 7. 7g|5^^Dx, 1 0 O^Cr-SBtMRJCSii- 
X, 3i*/uaf-j»B!fl:a»flB»W[ (RXl) SrWfc. C 10 
^«tBB««<OK4Bfi 6 7 . 2mgKOH/g (W8BS^ 
^18 9. 5mgKOH/g) "Cfcofco 

[0 0 7 1 ] tiasm 2 

^i^u^/ut:' h-zUTirx- h 3 5 6«JSrA*U t'^^ 
*y-^Affl^#*->«JIB (x^^!6 4 0 ;*P 
*W V^b^XjSScSCAttJKaitr^o^a 0 5 5) 1 2 

**~7s< >5«J«:j6*DU £«£efc#i&3Mfea s e>, 12 20 
O^-Cl 2^Pfl3i^7 i /Hb^^fofCo wCDB#. 
SHII10.5mgKOH/gs »tf*5/3*tt5 1, 1 
0 0g/eqtfcofc o -^tf)^ if/U^/Ut'h-^T 
tf-h4 2 3. 2»i:, fh7tKo«*7^/i«3 
94. IfflSriDx., 1 0 O'C^SWBRJESS-frT, ^ 
/uaf-H«ftffl«HB*« (R X 2 ) Srftfc. ce^WBi* 
^OgHffid: 5 6 . 3mgKOH/g 
80. 5mgKOH/g) Xfoofc 
[0 0 7 2] JtR#l 3 
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a^/l^/Hf h — /U7tf- h 3 5 6gfl£A*U t*^7 

*>r i*»s4aa!x p y 2 0 5 5 ) 12 

Sr*D;tfcf§L y/U&2 8 8&k. h y 7xx;W1^^ 

[0 0 7 3] Jt««4 

8 ; *0*>f y^IJ^^ttKxf^ 8 5 
0) 18 8asSr«J»U S^ih^Ji LT2, 6--^ 

0. 4 5^»U £«*!*#£^&ase>. 120t 
T-l O^Pflm^^/WkR^SrftoJto r<&n#* ^cog£* 
H0.5mgKOH/g, x^^f{j;2 3 ) 2 0 0 

-F20 3. 8fflJt, h^t KoJ»*7^/>»3 8SB 
^r, "O-y^oi/ yr f-7;k/^>'^~**7k^8 0. 5 
9AKrr h 7Xf ;U7yAx a r>is 1 as*»x, 1 
1 S'CT-SBmRlSS^T, ^*/u=¥-l»Wl:ffl«JIB» 
« (RX4) r«M^i«i5 5. 9m 

gKOH/g («»««8 6mgKOH/g) 

[0074] 3ij6«. v &tbtiitmn<o¥Hk 

[0 0 7 5] 

[^1] 



40 



50 




(12) #|ffl2 0 0 2- 1 7 3 5 1 8 



21 22 

mim 















i 


2 


3 


4 


5 




X 1 


X 2 


X 3 


X 4 


X5 


(al> 


BP A 1 


4.0 


4.0 










BP F 1 






4.0 


2.8 






TMB P 








1.2 






HI 2 B PA 








— 11 


4.0 


(a2> 


AA 


2.0 


2.4 


2.4 


2.0 


2.0 


(a3) 


(a3l) 


TM-HE 


1.6 


0.6 


— * 




~~ ■ 






TM-PE 




0.4 


1.6 




1.6 






PM-HE 








— 

0.8 






(a32) 


I PA 


OA 


0.4 


— 


1.2 








TPA 




0.4 


— 


— 


— 






CHDA 


— 


— 


— 


— 


0.4 


(B) 


THP A 


2.49 


2 66 


2.94 


— 


3.22 




SAN 








2.00 






(n B2 +n a3 )/n al 


1.0 


1.0 


1.0 


1.0 


1.0 






• 3 


1.0 


15 


1.5 


1.0 


1.0 


it 


K*3\/ * *32 


4.0 


1.0 




0.67 


4.0 


Kffl (mgKOH/g) 


BO.2 


90.0 


90.0 


85.0 


88.0 




1860 


1730 


1490 


1490 


1720 




6850 


5640 


8950 


6210 


10600 



[0 0 7 6] [^2] 

30 



50 



(13) 
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23 



24 



] 


S 


B 














i 


2 


3 


4 




RXl 


RX2 


RX3 


RX4 


(ai) 


BP A 1 


2.0 


— 


— 


1.0 




BP A2 




2.0 


2.0 






BP F 1 


— 


— 


— 


— 




TMB P 


— 


— 


— 


— 




HI 2BPA 




— 


— 


— 


(a2) 


AA 


2.0 


2.0 


4.0 


1.0 


(a3) 


(a3l) 


TM-HE 


— 


— 


— 


— 








TM-PE 


— 


— 


— 


— 








PM-HE 


— 


— 


— 


— 




(a32) 


I PA 


— 


— 


— 










TPA 


— 


— 


— 


— 








CHDA 


— 


— 


— 


— 


(a' ) 




THPA 


— 


— 


- 


0.25 






BPDAn 


'— 


— 


— 


0.25 


(B) 


THPA 


1.103 


2.593 


0.25 


— 




SAN 












(n a2 +n B3 )/n al 


1.0 


1.0 


2.0 


0.67 




n. 2 /n 


B 3 










it 


n 


-«3l/ n»32 














(mgKOH/g) 


90.6 


90.2 




86.0 




710 


I960 




3700 




1400 


4600 




26000 | 



[0077] mim*$£xfwt2m<oM&. 

• (ai) : 2 t stm^^ymiSo 

• (a2) : (y *) r^y n^s&^r-r^y 

• (a3) : T^y P^/Ht»t5^* 

• (a31) : (^) 7^yp^/UMl-6it 



• (a32) 

• (a' ) 



' (B) 

'MR. 



50 



•BPA1 : ^7x;-^Alx^^->fa :n 

^^il 8 8 g/e q 

• BPA2 : t'X7*y-sUA%l^#*i'ffifl%o ^ 
#^S/il6 4 0 g/e q 

•BPF1 : tT^^aiy— ^Fl!a:jK^r*>»JlB. ^ 

jK^-^Sftl 7 1 g/e q 

• TMBP : -r h 7 * ^/PhT7 m^/Ui^-zi^n 

x^y^il 8 5 g/e q 

• H12BPA : 7K^^Dt'^7^y -^Afx^i/ 
WflBo rf^r^t2 1 0 g/e q 

•AA :T*y/U» 

• TM-HE :«*h!)>yy t Kn^*>xf 
•TM-PE : M7k b V * V y htt y X y 

h y y hKJ&^o 

• PM-HE : ^7Kt°n^ y y hS£<i: t Ko*->xf 



(14) 
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• IPA 


<< y 7?/^ 


* TPA 




• CHDA 




* THPA 




• SAN 









(n a2 +n a3 )/n a i li % >^J]g (a 1) (D^zr. 

/1^^S<D^-/U|frn a i \CM-fZ>^ ^S-fttX'-fc^m. (a 
2) v^/U/tfygf (a 3) *C>^/^^*>/US^ 

fit^tO. 9-1. l^KKJZoT^ScftfToT^ 
So (na2/n a3 ) tt, i/jJ/Utf^Wt (a 3) ^ 

>®? (a 2) ^tD^X/Utf^is/umtD^/l-mnaZ <D\£ 
ffiflfe&ffi. (X1-X5, RXh 

•^y^y *y h—yi^^r 

[0 0 7 9] <WmJj&>ffi^m& (X1-X5, RX 
1. RX2, R X 4 ) ^^iX^^OV>T, 

WflBSrfTofc. m$3«^$4f(^ 

[0 0 8 0] ( 1 ) *gftfe«;«M£ 1 

K**ft», ca>K**<&8 0tt3 0»Mtt*EawttHt 

O : * y * ft U 

A : 0 

[0 0 8 1 ] (2) ttftMttft1£2 

ft, 8 0tT*3 0^f«L, *l>T-^flI±^7^ 

: PCW UGRA8 2 (UGRAttS) ftlPrti\ 
fl5JE*«9 V^*rfflt^5 OOmj /cm^MiS^ 

tt» ^f^^l/y hNo. 2) Srf»lfiti-5^Flw« 

O , ^fy^^l/^*«|:«|Bf 

[0082] (3) 



RX 2^/;|j:RX4) 
IB (EE 2 1 4) 



. 26 

ft, (n a3 i /n a32 ) fi % i/% >\oi$l/^ ( a 3) 
(a 32 ) *<0£#/U7K*Wl'gO*/U8fcn a 3 2 K*f 

y ci ^fyugft i~6 fi*-r s^#/p 

(a 3i ) *0£;fr/U7t^>/Ug(D^/USn 

a3l (Olt^^i~ 0 

' #^fi : G P C (WATERSttlii MILLENNI 

UM32-J SYSTEM, T H F 8JK 4 0t) X'tf D * 7 U 

10 t/fim^^So 

[0 0 7 8] Hffi« 6-10 id J:tflfcft0!l 5-7 
»*«l-5*5J:tfJttt«l, 2 S 4*»6»6*tfc««IB 

8* (X1-X5, RX 1, RX2 S RX 4 ) Col^ 

4 53 
1 03 
43 
63 
3 4. 53 
0.53 

3 0t(0 1 %jK»y-^*8«^6 o&MSift 

a : stR±©aBids— «ai#-rs 0 

[0 0 8 3] (4) l/^ Y4ls*<r>imm t & 

30 *HEit««;«tt 1 1 w«te* * y - vewj ixtifcW 

*> illl^f^^/UyhNo^ 
**tt») ft**, WiE7k«9^4:ffi^l 25mj/ 
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